The hepatocarcinogen methapyrilene but not the analog pyrilamine induces sustained hepatocellular replication and protein alterations in F344 rats in a 13-week feed study.
Methapyrilene (MPH) was a widely used antihistamine until it was found to produce hepatocellular carcinoma and cholangiocarcinoma in Fischer 344 rats. The structurally similar antihistamine pyrilamine (PYR) was marginally or noncarcinogenic in a similar study. The peroxisome proliferator Wy-14,643 was included in this study as a positive control. As part of a program to investigate the mechanisms whereby structurally similar chemicals produce different toxicities, we studied these three chemicals for the induction of cell proliferation in the liver of F344 rats. Male rats were treated for up to 13 weeks with feed dosed with MPH (HCl salt) at 0, 50, 100, 250, or 1000 ppm or PYR (maleate salt) at 1000 ppm to duplicate the route of administration and high-dose groups used in the carcinogenesis assay. In addition, the nongenotoxic hepatocarcinogen peroxisome proliferator Wy-14,643 was included as a positive cell-proliferating chemical. Cell proliferation was quantitated by measuring the incorporation of bromodeoxyuridine (BrDU) administered by osmotic minipump for 7 days and the appearance of proliferating cell nuclear antigen (PCNA) immunohistochemically. The BrDU-labeling index showed a large and sustained increase in rats treated with MPH at 250 and 1000 ppm, sustaining greater than 50% labeling in the higher dose group of 4-, 6-, and 13-week treatment groups. PYR at 1000 ppm demonstrated no significant increase in labeling above control levels at any time point. PCNA-labeling indexes showed similar but reduced increases for MPH and were comparable to control for the PYR dose groups. Two-dimensional gel electrophoresis was used for the detection of quantitative changes in gene expression and qualitative changes in the charges of specific mitochondrial and cytosolic proteins. Quantitative changes in 32 proteins induced by MPH and 39 changes induced by Wy-14,643 were detected throughout the 13-week study. Specific mitochondrial protein charge shifts were associated with high-dose MPH treatment that were not observed in animals treated with Wy-14,643. PYR induced no significant qualitative or quantitative protein alterations. Hepatocellular proliferation of the large magnitude observed following dietary administration of MPH, and not PYR may contribute to the mechanism of carcinogenesis of MPH.